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Supplementary Material S1
1. Theoretical background for temperature, pressure and F-in-melt estimations
Temperature of crystallization was determined using four models based on whole-rock composition (major elements, Zr) and three different minerals – apatite, amphibole and titanite. Whole-rock and apatite composition was used to calculate apatite saturation temperature (AST) applying the equation of Harrison and Watson (1984): 
(1) 
[bookmark: _GoBack]where  is the partition coefficient of P between apatite and melt and SiO2 is the weight fraction of silica in the melt. The equation is applicable to felsic melts at 850°-1500°C, 45 – 75 wt% SiO2, 0 - 10% water and the range of pressures typical for the continental crust. It has to be noted, that the calculated temperatures are most valid (most accurately reflect real apatite crystallization temperatures), when apatite is in equilibrium with the melt, i.e. P2O5 decreases linearly with increasing SiO2 content. Whole-rock analyses of studied samples were taken from Słaby and Martin (2008). For the less evolved porphyritic granites, microgranular magmatic enclaves and some P-rich hybrid granites the correlation is least linear, so the estimated temperatures may represent local, rather than global-scale conditions. Their use in the interpretation of mineral crystallization sequence should, therefore, be treated with caution.
Whole-rock composition, including Zr content, was used to calculate zircon saturation temperature (TZr) based on the equation of Watson and Harrison (1983): 
(2) DZrzircon/melt= −3.80 − [0.85(M − 1)] + 12900/T
where DZrzircon/melt is the concentration ratio of Zr in the stoichiometric zircon to that in the melt, M is the cation ratio (Na + K + 2Ca)/(Al * Si) and T is the absolute temperature. The equation is based on experiments performed between temperatures 750 and 1020 °C, but the extrapolation of the model towards lower values should be sufficiently precise. 
P-T conditions of amphibole crystallization were calculated using Amp – TB spreadsheet created by Ridolfi et al. (2010). The temperature and pressure ranges to which the calculations are limited are 766° - 1064°C and 73 – 1000 MPa, respectively. The calculated average errors for temperature and pressure are 28% and 29%, respectively. 
Temperature of titanite crystallization was calculated based on Zr-in-titanite thermobarometer of Hayden et al. (2008). The equation derived from the experiments is as follows:
(3) 
where P is the pressure and  and are the activities of rutile and quartz, respectively. For FOJ, RUD, MIL, MICH, BUK and ENK, the pressure of 1 kbar (0.1 MPa) was used (as it agrees with present and previous estimations). For samples LAM2, we assume a similar value as for LAM1 – 3 kbar. Applying the minimum pressure of 5 kbar reported by Słaby and Martin (2008), the temperatures increase by ~25°C. In case of SOK titanites, we use the pressure of 2 kbar (the resulted temperature can be considered as maximum temperature, based on present pressure calculation from amphibole). Replacing this value by 4 kbar, as estimated by Słaby and Martin (2008), the temperatures increase by ~25°C. 
All samples contain rutile, whereas quartz is absent in LAM2. Therefore, αTiO2 = 1 for all samples, whereas αSiO2 was set to 0.5 for LAM2 and 1 for the remaining samples (Hayden et al. 2008). It is important to note, that a change of the activity of either SiO2 or TiO2 from 1 to 0.5 is equal to a change of temperature by ~40°C. 
Concentration of fluorine in the coexisting melt were calculated based on two minerals – apatite and biotite. Partition of F in the apatite-melt-fluid system is directly related to melt composition and partition coefficients for fluorine between apatite and melt were calculated for felsic melts of rhyodacitic composition (70.4 wt% SiO2) by Webster et al. (2009):
(4) 
where  is the fluorine concentration in the melt and  is the concentration of fluorine in the X-site, in which the sum of F+Cl+OH=1. This equation is valid for apatite-melt systems with F contents of > 300 ppm (Webster et al., 2009). Due to relatively high silica content of the rhyodacitic melts used in the model, the F-in-melt concentrations were not calculated for lamprophyres. Apatite composition was taken from Lisowiec et al. (2015). All apatites from the studied samples contain 3.04 – 3.90 wt% fluorine, therefore, according to classification of Pasero (2010), may be classified as fluorapatites. Cl content is very low (max. 0.20 wt% Cl for MIL apatites) and often below the detection limit. The H2O content was calculated assuming that the X-site is fully occupied, i.e. F+Cl+OH=2 and ranges between 0 and 0.31 wt%.
The calculation of F content of the melt based on biotite involves the Mg#, expressed as Mg/(Mg+Mn+Fe). Icenhower and London (1997) established the following equation:
(5) 
where and  are the F concentrations in biotite and melt, respectively, and Mg is the Mg#, where all values are given in apfu. As biotite is prone to recrystallization (Icenhower and London, 1997), only primary biotite with no traces of recrystallization or chloritization was analysed in this study. 

